Inactivated Sendai-virus-mediated fusion improves early development of cloned bovine embryos by avoiding endoplasmic-reticulum-stress-associated apoptosis.
Somatic cell nuclear transfer (SCNT) is a powerful tool, not only for producing cloned animals, but also in revealing various early developmental events. However, relatively little is known regarding the biological events and underlying mechanism(s) directly associated with early development of SCNT embryos. Here, we show that production of high-quality bovine SCNT blastocysts is dependent on the method used for fusion and the associated reduction in endoplasmic reticulum (ER) stress. During fusion between the donor cell and the enucleated oocyte, electrofusion triggers spontaneous oocyte activation, accompanied by an increase in intracellular Ca(2+) and improper nuclear remodelling. These events can be greatly reduced by the use of Sendai virus (SV)-mediated fusion. Moreover, SV-SCNT improves the blastulation rate and blastocyst quality, defined by the number and ratio of inner cell mass and trophectoderm cells in each blastocyst, in comparison with electrofusion-mediated SCNT (E-SCNT). Interestingly, expression of ER-stress-associated genes and blastomere apoptosis were significantly increased in E-SCNT embryos. These increases could be reversed by inhibition of ER stress or by using the SV-mediated fusion method. Collectively, these results indicate that SV-mediated fusion improves the developmental competence and quality of SCNT blastocysts, by reducing ER-stress-associated apoptosis.